The exact solution <f> of a particular nonlinear partial differential equation is obtained in terms of solution « of a related linear partial differential equation. It is noted that solution <j> may be found subject to initial conditions if certain initial conditions can be determined for solution u. Two examples are solved explicitly.
R. T. Herbst [1] has pointed out that the ordinary nonlinear differential equation (1) / + p(x)y' + kq(x)y = (1 -Oy'y-1 + ßq(x)y1-ĥ as the solution The purpose of this short note is to observe that (1) is readily generalized to the partial differential equation (6) , below, in n independent variables x=(Xi, • • • , xn).
To obtain this generalization, define the operator [January where f(x, <f>, d<f>/dx) represents the nonlinear terms to be determined; and, finally, make use of the assumption that u(x) satisfies the linear equation
where Lx is (4) with k=l. The calculation thus amounts to carrying out the operations indicated by (6) , this procedure providing an identity for/. The details are straightforward and are omitted. Thus the nonlinear partial differential equation If, in a given problem, the nonlinear term <f>x~l is present while c(x)=0, it is obvious that the base equation must be nonhomogeneous. When ßc(x)^0, the base equation may be homogeneous if the product ßc(x) can be adjusted, as is always the case if c is constant, to match a given coefficient of </>1_i. The arbitrariness of ß and g(x) provides some flexibility in adapting (8) to a specified nonlinear equation.
An initial value problem can be posed for the solution <f>(x) of the nonlinear equation (8) in terms of the solution u(x) of the linear equation (7) . Let x0 denote initial values for any m of the n independent variables and let z denote the remaining n-m variables, such that (9) <f>(z, x0) = U¿)
represents a specified function of the x0 initial values and z. The function
is to be determined, and, from (5), it clearly must be oí) u0(z) = [¿"cor -ßh where <f>o(z)^0 if/<0. Therefore if u(x) satisfies the linear equation (7) and the initial condition (11), then <j>(x) satisfies the nonlinear equation (8) and the initial condition (9).
Similarly, if an initial condition on any of the first derivatives of <p(x) is specified then a corresponding derivative of u(x) may be determined. For example, suppose that
where F(z) is some function specified at xi0. It is thus required that
where <f>(z, xi0)^0 if /<1.
On the other hand, the specification of initial values for u(x) and du(x)jdxi imposes initial values on <f>(x) and d<f>(x)/dxi. Two explicit initial value problems are discussed below, after some special forms of (8) A second application of (15) is found in a solid state problem [7] . If the variables i and C are eliminated in equation (3) of [7] , one obtains the ordinary differential equation (26) <p" + bf = 2<p-l<f>'2 -g<p with constant coefficients, which is to be solved subject to the initial conditions (27) ¿(0) = 1, f(0) = 0.
The solution of (26) which also follows from (29) with Cx=-\ and C2=ß. Imposing condition (13) on u'(t), one must have w'(0)=0. Differentiation of (29) with Cx and C2 equal to 1 and ß, respectively, shows that i/(0)=0 is secured \fß=g\b2. The initial value problem (26) and (27) is thus solved.
